Introduction

Ca
2+ signaling is essential for stimulus-secretion coupling in the pancreatic β-cells. In these cells, nutrients like glucose, increase the cytoplasmic free Ca 2+ concentration ([Ca 2+ ] i ) that triggers the exocytosis of insulin. Different agonists increase the [Ca 2+ ] i in the β-cells by different mechanisms that include the participation of different ion channels, and different intracellular second messengers. Glucose increases [Ca 2+ ] i mainly by depolarizing the plasma membrane potential, and thereby activating the voltage-gated Ca 2+ channels (VGCC). This process requires metabolism of the hexose, increase in the cytoplasmic ATP/ADP ratio, and closure of the ATP-sensitive potassium (K ATP ) channels. Closure of the K ATP channels increases the input resistance of the β-cells so that small inward depolarizing currents can further depolarize the membrane potential to the threshold for activation of the VGCCs 1 .
Sulphonylurea drugs used in the treatment of diabetes also stimulate insulin secretion by 
nicotinamide (10 mM), transferrin (5.5 μg/ml), sodium selenite (6.7 ng/ml), penicillin (100 units/ml) and streptomycin (100 g/ml). The cells were cultured at 37 °C in a humidified incubator in 5 % CO 2 . The cells were passaged once every second week. We found that these cells were more difficult to culture, compared to, for instance, the rat insulinoma, INS-1E cells.
Cell culture support
The EndoC-BH1 cells were grown on matigel/fibronectin-coated flasks with DMEM containing high glucose (4.5 g/L), penicillin /streptomycin (1 %), fibronectin (2 µg/ml), and ECM (1 % V/V). The coating volume was 2.5 ml for a 25 cm² flask. The culture flask was coated with the culture support, and incubated for one hour in 5 % CO 2 at 37 °C, before the cells were seeded.
Sub-culture of the EndoC-BH1 cells
The cells were rinsed with PBS and then treated with trypsin-EDTA for 3 min in 5 % CO 2 at 37 °C in an incubator. A neutralization solution containing PBS (80 % V/V) and FCS (20 % V/V) was then added to stop the trypsin action. The cell suspension was then centrifuged for five minutes at 700 g and the supernatant aspirated. The cells were re-suspended in fresh culture medium, and were seeded at a density of ~70000 cells/cm² on the coated cell support.
Measurement of insulin secretion from the EndoC-BH1 cells
The EndoC-BH1 cells were cultured in a 24 well plate that were first coated with the cell culture support. The cells were seeded at a density of 226 000 cells/cm 2 . After seeding, the cells were grown for 48 h in DMEM medium with glucose (5.5 mM), BSA (2% w/v), 2-mercaptoethanol (50 µM), nicotinamide (10 mM), transferrin (5.5 μg/ml), sodium selenite (6.7 ng/ml), penicillin (100 IU/ml) and streptomycin (100 g/ml). After that, the cells were incubated overnight in the glucose-starving medium containing DMEM with low glucose (2.8 mM), BSA (2% w/v), 2-mercaptoethanol (50 µM), nicotinamide (10 mM), transferrin (5.5 μg/ml), sodium selenite (6.7 ng/ml), penicillin (100 IU/ml) and streptomycin (100 g/ml). On the day of the experiments, the cells were incubated in KRBH buffer supplemented with glucose (0.5 mM) for one hour, and then with an increasing concentrations of glucose (3, 11, 16 .7 and 25 mM glucose). In each experiment three wells were dedicated for each concentration of glucose. The cells were incubated in 37°C at 5% CO 2 for one hour. After the incubation, the supernatant was removed and stored at -20 ºC. Total insulin content was measured after extraction of insulin overnight at 4 °C in acid-ethanol (70 % v/v).
Immunoreactive insulin was measured by radioimmunoassay using polyclonal insulin antibodies (Fitzgerald Inc, USA), and human insulin as standard.
Measurement of [Ca
2+
] i by microfluorometry
EndoC-BH1 cells were incubated for 40 min in 2 ml of the "loading buffer" consisting of 
Statistical Analysis
Results were expressed as mean ± SEM. Chi-square test was used to test the significance. Pvalue < 0.05 was considered as significant.
Results
Insulin secretion from the EndoC-BH1 cells in response to glucose.
The EndoC-BH1 cells secreted insulin in response to glucose in a dose dependent manner.
The insulin contents of the cells used in the experiments were 24970 ± 778 µU per 10 5 cells (n =10). The cells incubated with glucose (11 mM) secreted ~5 fold more insulin compared to the cells incubated with basal glucose (3 mM) (n =2) (Fig 1A) . The cells stimulated with glucose (16.7 mM) in the presence of GLP-1 (50 nM) secreted ~2 fold more insulin compared to the cells stimulated with glucose (16.7 mM) (n =2) (Fig 1B) .
Plasma membrane depolarization increased [Ca
2+
] i in the EndoC-BH1 cells. ] i increase by L-arginine was 170 ± 15 nM (n = 4), the magnitude of which was comparable to that obtained by the depolarization with KCl (Fig 2B) . However, ] i increase by carbachol consisted of an initial rapid increase followed by a plateau phase that persisted during the time of exposure to carbachol (Fig 2C) . The maximal ] i (n = 7) (Fig 3A) . We then tested whether GLP-1 could make the cells responsive to tolbutamide. We tested the effect of 11
It is known that plasma membrane depolarization increases [Ca
GLP
Discussion
The development of genetically engineered human insulinoma cell lines that can be cultured and propagated has opened up new possibility for studying signal transduction in the β-cells. 
Conclusion
In the past, because of lack of availability of human insulinoma cells, numerous investigators have used rodent insulinoma cells in their experiments. Now that a human insulinoma cell line has become available, we think that more and more investigators could use these new cells for the study of Ca 2+ -signaling and stimulus-secretion coupling in the β-cells. 
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